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1 . (Amended) An organic EL device having a layered structure, comprising: 
a substrate; 

electrode layers formed above the substrate; 

an organic light emitting layer provided between the electrode layers 
formed above the substrate, the electrode layers including a first electrode layer that has a 
transparent property, the first electrode layer being formed in a pattern corresponding to a 
light emitting pattern; and 

a dummy pattern placed in the same plane as the first electrode layer, such 
that the dummy pattern is electrically isolated from the first electrode layer. 

2. (Amended) An organic EL device having a layered structure, comprising: 
a substrate; 

electrode layers formed above the substrate; 

an organic light emitting layer provided between the electrode layers 
formed above the substrate, each electrode layer being formed in such a pattern that part of 
the electrode layers overlap each other, the overlapping part of the electrode layers 
including a light emitting section made of organic EL elements, the electrode layers 
including a first electrode layer having a transparent property; and 

a dummy pattern placed in at least one of the same plane as the first 
electrode layer, such that the dummy pattern is electrically isolated from the first electrode 
layer and the same plane as a second electrode layer, which is another electrode layer, such 
that the dummy pattern is electrically isolated from the second electrode layer. 

3. (Amended) The organic EL device according to Claim 1, the dummy 
pattern being formed with the same material as the first electrode layer. 
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4. (Amended) The organic EL device according to Claim 2, the dummy 
pattern placed in the same plane as the first electrode layer being formed with the same 
material as the first electrode layer, and the dummy pattern placed in the same plane as the 
second electrode layer being formed with the same material as the second electrode layer. 

5. (Twice Amended) The organic EL device according to Claim 1, the 
dummy pattern being formed within the light emitting area of the organic light emitting 
layer. 

6. (Twice Amended) The organic EL device according to Claim 1, the 
substrate having a transparent property, and the first electrode layer being an electrode 
layer formed on a substrate-side face of the organic light emitting layer. 

7. (Amended) The organic EL device according to Claim 6, the substrate 
being made of soda glass, and the first electrode layer being made of ITO (Indium Tin 
Oxide). 

8. (Amended) The organic EL device according to Claim 6, the second 
electrode layer formed above a face of the organic light emitting layer opposite from the 
substrate having a transparent property. 

9. (Amended) A display panel having a layered structure, comprising: 
a substrate; 

electrode layers formed on the substrate; 

a display element layer provided between the electrode layers formed above 
the substrate, the electrode layers including a first electrode layer having a transparent 
property, the first electrode layer being formed in a pattern corresponding to a light 
emitting pattern, the pattern being displayed by applying a voltage between the electrode 
layers; and 
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a dummy pattern, within a display area, which is made of the same material 
as the first electrode layer and placed in the same plane as the first electrode layer so that 
the dummy pattern is electrically isolated from the first electrode layer. 

10. (Amended) A display panel having a layered structure, comprising: 

a substrate; 

electrode layers formed above the substrate; 

a display element layer provided between the electrode layers formed above 
the substrate, each electrode layer being formed in a pattern where part of the electrode 
layers overlaps each other, the overlapping part of the electrode layers including a display 
element section, a pattern being displayed by applying a voltage between the electrode 
layers, the electrode layers including a first electrode layer having a transparent property; 
and 

a dummy pattern, within the display area, which is made of at least one of 
the same material as the first electrode layer and placed in the same plane as the first 
electrode layer in a state electrically isolated from the first electrode layer, and of the same 
material as a second electrode layer and placed in the same plane as the second electrode 
layer, which is another electrode layer, such that the dummy pattern is electrically isolated 
from the second electrode layer. 

1 L (Twice Amended) The display panel according to Claim 9, the substrate 
having a transparent property, and the first electrode layer being an electrode layer formed 
on a substrate-side face of a display element layer. 

12. (Amended) The display panel according to Claim 1 1, the substrate being 
made of soda glass, and the first electrode layer being made of ITO (Indium Tin Oxide). 
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Claims 1-12 are pending. By this Amendment, the specification is replaced with a 
Substitute Specification, claims 1-12 are amended, and an Abstract is added. No new 
matter is added. 

The attached Appendix includes marked-up copies of the specification 



(37 C.F.R. §1. 125(b)(2)) and each rewritten claim (37 C.F.R. §1.121(c)(l)(ii)). 



Prompt and favorable examination on the merits is respectfully requested. 
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> APPENDIX 
Changes to Title: 

The following is a marked-up version of the amended title: 

ORGANIC EL DEVICE AND DISPLAY PANEL 
INCORPORATING THE ORGANIC EL DEVICE 

Changes to Abstract: 

An Abstract has been added to the specification as follows: 
ABSTRACT OF THE DISCLOSURE 

The present invention provides an organic EL display devic e in which a transparent 

electrode pattern on the substrate is barely visible when no luminescence occurs in the 
organic EL elements. A transparent anode layer deposited o n a transparent substrate is 
formed in a pattern which corresponds to a light emitting p attern. In the same plane with the 
anode layer within the display area, a dummy pattern is provided, s uch that it is electrically 
isolated from the anode layer. The dummy pattern is made of the s ame material and is 
formed with the same thickness as the anode layer. Thus, an interfa ce between the 
transparent substrate, and a layer made of the anode layer material (the anode layer and the 
dummy pattern) is formed over the entire display area. When the organic EL elements are not 
light emitting, light reflection on the interface occurs uniformly over the entire display area. 
Changes to Specification: 

A Substitute Specification is attached in accordance with 37 C.F.R. 1.125(b)(2). 
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Changes to Claims: 

The following are marked-up versions of the amended claims: 

1 . (Amended) An organic EL device having a layered structure , comprising:- 

V V X 111 

a substrate: 

electrode layers formed above the substrate: 

an organic light emitting layer provided between the electrode layers formed 
ee-a-above the substrate, the electrode layers including a first electrode layer which is one of 
el e ctrod e layers having t hat has a transparent property, and-the first electrode layer being 
Jj| formed in a pattern corresponding to a light emitting pattern; andtho organic EL display 

having 

ill 

S] a dummy pattern placed in the same plane as the first electrode layer a such that 

SI the dummy pattern is electrically isolated from the first electrode layer. 

2 * (Amended) An organic EL device having a layered structure , comprising: - 

\ Tf with 

S 

\di a substrate: 

electrode layers formed above the substrate: 

an organic light emitting layer provided between the electrode layers formed 
en-a-above the substrate, each electrode layer being formed in such a pattern that part of the 
electrode layers overlap each other, the overlapping part of the electrode layers comprising 
including a light emitting section made of organic EL elements ^, the electrode layers 
including a first electrode layer which io one of electrode layers h aving a transparent property; 
andthe organic EL devic e having 

a dummy pattern placed in at least one of t he same plane as the first electrode 
layer, such that the dummy pattern is electrically isolated from the first electrode layer and/e*- 

A-2 
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a dummy pattern plac e d in the same plane as the-a_second electrode layer a which is the oth e r 
another electrode layer^ such that the dummy pattern is electrically isolated from the second 
electrode layer. 

3. (Amended) A nThe organic EL device according to Claim 1, wher e in t he 
dummy pattern is -being formed with the same material as the first electrode layer. 

4. (Amended) A nThe organic EL device according to Claim 2, wh e r e in t he 
dummy pattern placed in the same plane as the first electrode layer ifr -being formed with the 
same material as the first electrode layer^ and the dummy pattern placed in the same plane as 
the second electrode layer is -being formed with the same material as the second electrode 
layer. 

5. (Twice A mended) AnThe organic EL device according to Claim 1 , wherein 
the dummy pattern is -being formed within the light emitting area of the organic light emitting 
layer. 

6. ( Twice A mended) AnThe organic EL device according to Claim 1, wherein 
the substrate has -having a transparent property, and the first electrode layer is -being an 
electrode layer formed on a substrate-side face of the organic light emitting layer. 

7. (Amended) A fiThe organic EL device according to Claim 6, wh e r e in t he 
substrate is -being m ade of soda glass, and the first electrode layer is -being made of ITO 
(Indium Tin Oxide). 

8. (Amended) A nThe organic EL device according to Claim 6, wher e in t he 
second electrode layer formed en -above a face of the organic light emitting layer opposite 
from the substrate has -having a transparent property. 

9. (Amended) A display panel having a layered structure , comprising :^ ft4th 
a substrate: 
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a display element layer provided between the electrode layers formed en^a- 
above the substrate, the electrode layers including a first electrode layer which is one of 
electrode layers h aving a transparent property, the first electrode layer being formed in a 
pattern corresponding to a light emitting pattern, the pattern being displayed by applying a 
voltage between the electrode layers^; and 

a display pan e l having within th e display ar e a a dummy pattern , within a 
display area, which is made of the same material as the first electrode layer and placed in the 
same plane as the first electrode layer so that the dummy pattern is electrically isolated from 
the first electrode layer. 

1 0. (Amended) A display panel having a layered structure , comprising:- with 

a substrate; 

electrode layers formed above the substrate; 

a display element layer provided between the electrode layers formed en^a- 
above the substrate, each electrode layer being formed in a pattern where part of the electrode 
layers overlaps each other, the overlapping part of the electrode layers comprising including a 
display element section, a pattern being displayed by applying a voltage between the electrode 
layers, a display panel having t he electrode layers including a first electrode layer which is 
one of th e electrode layers h aving a transparent property; and having within th e display area 

a dummy pattern , within the display area, which is made of at least one of t he 
same material as the first electrode layer and placed in the same plane as the first electrode 
layer in a state electrically isolated from the first electrode layer, and /or a dummy pattern 
which is mad e of the same material as the-asecond electrode layer and placed in the same 
plane as the second electrode layer^ which is the oth e r another electrode layer A such that the 
dummy pattern is electrically isolated from the second electrode layer. 
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1 1 . (Twice A mended) AThe display panel according to Claim 9, whoroin t he 
substrate has -having a transparent property,, and the first electrode layer is -being an electrode 
layer formed on a substrate-side face of a display element layer. 

12. (Amended) AThe display panel according to Claim 1 1 , wher e in t he substrate 
is -being made of soda glass,, and the first electrode layer is -being m ade of ITO (Indium Tin 
Oxide). 
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* ^^«» f ORGANIC EL DEVICE AND DISPLAY PANEL 
INCORPORATING THE ORGANIC EL DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

[0001] The present invention relates to an organic EL display provided with 
organic EL (electroluminescence) elements as its display elements, and an organic 
EL device and display panel containing a light source that includes organic 
EL elements (an organic EL panel, a liquid crystal panel, etc. provided with an organic 
light emitting layer, a liquid crystal layer, etc. as the display elements layer). 

2, Description of Related Art 

[0002] An organic EL element is a self-luminescent element (or light 
emitting element) having a structure where an organic light emitting layer is placed 
between a cathode and an anode. As an example of the structure of the organic 
EL element, a thin film layered structure can be provided where a thin film (an anode 
layer) made of a transparent, conductive material, an organic light emitting layer made 
of one or more layers of organic thin films, and a metallic thin film (a cathode layer) 
are sequentially deposited onto a transparent substrate. In accordance with the organic 
EL element of this structure, even with a low DC voltage of about 5 V, it is possible to 
achieve a luminescence that is bright enough to be visible. 

[0003] Figs. 4(a) and 4(b) show a conventional example of an organic 
EL display provided with such organic EL elements as its display elements. 
Figure 4(a) is a plan view of the display panel forming this display, and Fig. 4(b) is a 
cross-sectional view taken along plane B-B' of Fig. 4(a). 

[0004] As shown in Fig. 4(b), this display panel includes a transparent 
substrate 10, a transparent anode layer 1 1, an organic light emitting layer 15 equipped 
with a hole transporting layer etc., and a cathode layer 16 made of a metallic thin film. 
In Fig. 4(a), the organic light emitting layer 15 and the cathode 16 are omitted. 

[0005] The display panel is a display that displays digital figures and 
includes seven elements (light emitting pattern) that include a digital figure and made 
of organic EL elements. As shown in Fig. 4(a), the anode layer 1 1 is formed on the 
substrate 10 in a pattern corresponding to the seven elements which include the light 
emitting pattern. Each element in the pattern of this anode layer 1 1 includes an 
element section 11a having the same shape as the element to which is connected 



wiring 1 lb. The pattern is formed by photolithography and etching after an ITO thin 
film has been formed on the substrate 10. 

[0006] In an area that extends slightly outside of the display area 12 on the 
substrate 10 where the anode layer 1 1 is formed, the organic light emitting layer 15 is 
formed. The cathode layer 16 is formed inside the same area as the display area 12 on 
the organic light emitting layer 15. The area outside of the display area 12 is covered 
with the display device housing. 

[0007] The display panel is used by connecting each terminal (the portion of 
each wiring 1 lb outside of the display area 12) of the anode layer 1 1 and the terminal 
of the cathode layer 16 to the corresponding terminal of the driving circuit. Then, by 
operating the driving circuit, electric conduction is caused between the anode terminal 
of the part to be made light emitting among the seven elements and the cathode 
terminal, and luminescence occurs in the organic light emitting layer 15 of the 
electrified part, and one of digital figures "0 M ~"9 M is displayed. 

[0008] Therefore, as shown in Fig. 4(b), through the transparent 
substrate 10, radiated light can be seen from the organic light emitting layer 15, 
between the electrified element section 1 la of the anode layer 1 1 and the cathode 
layer 16. 

[0009] Normally, in the organic EL display panel of the conventional 
structure described above, a substrate made of soda glass, whose refractive index is 
about 1.5, is used as the transparent substrate 10, and ITO (Indium Tin Oxide; Indium 
oxide doped with tin oxide), whose refractive index is about 2.0, is used as the 
transparent anode layer 11. If, in this way, the difference in the refractive index is 
large between the substrate 10 and the anode layer 1 1, reflectivity on the interface 
between the substrate 10 and the anode layer 1 1 becomes high, and a case can arise 
where the pattern of the anode layer 1 1 becomes visible, even when no luminescence 
is occurring in the organic light emitting layer. 

SUMMARY OF THE INVENTION 

[0010] The present invention addresses the above problems of the 
conventional art technology, and its object is to provide a transparent electrode pattern 
that is barely visible when the corresponding electrode pattern is not electrified in a 
display panel, such as an organic EL display panel. 



[0011] In order to solve the aforementioned problems, the present invention 
provides an organic EL device where a layered structure, having an organic light 
emitting layer between the electrode layers, is formed on a substrate, a first electrode 
layer, which is one of electrode layers, is transparent, and the first electrode layer is 
formed in a pattern corresponding to the light emitting pattern. The organic EL device 
has a dummy pattern placed in the same plane as the first electrode layer so that it is 
electrically isolated from the first electrode layer. 

[0012] The present invention provides an organic EL device where a layered 
structure having an organic light emitting layer between the electrode layers is formed 
on a substrate, each electrode layer is formed in a pattern where part of the electrode 
layers overlap each other, and the overlapping part of the two electrode layers includes 
light emitting sections made of organic EL elements. The first electrode layer, which 
is one of the electrode layers, is transparent, and has a dummy pattern that has one of 
the following structures: 

© A dummy pattern placed in the same plane as the first electrode layer so 
that it is electrically isolated from the first electrode layer; or 

© A dummy pattern placed in the same plane as the second electrode layer, 
which is the other electrode layer, so that it is electrically isolated from the second 
electrode layer. 

[0013] The dummy pattern can be formed of the same material as the first 
electrode layer. 

[0014] The dummy pattern, placed in the same plane as the first electrode 
layer, can be formed of the same material as the first electrode layer, and the dummy 
pattern placed in the same plane as the second electrode layer can be formed of the 
same material as the second electrode layer. 

[0015] The dummy pattern can be formed within the light emitting area of 
the organic light emitting layer. 

[0016] The substrate can be transparent, and the first electrode layer can be 
an electrode layer formed on the substrate-side face of the organic light emitting layer. 

[0017] The substrate can be made of soda glass, and the first electrode layer 
can be made of ITO (Indium Tin Oxide). 

[0018] The second electrode layer, formed on the opposite face of the 
substrate of the organic light emitting layer, can be transparent. 



[0019] The present invention also provides a display panel where a layered 
structure, having a display element layer between the electrode layers, is formed on a 
substrate, a first electrode layer, which is one of the electrode layers, is transparent. 
The first electrode layer is formed in a pattern corresponding to the light emitting 
pattern, and the pattern is displayed by applying a voltage between the electrode 
layers. A dummy pattern is provided within the display area. The dummy pattern is 
made of the same material as the first electrode layer, and is placed in the same plane 
as the first electrode layer so that it is electrically isolated from the first electrode 
layer. 

[0020] The present invention also provides a display panel where a layered 
structure, having a display element layer between electrode layers, is formed on a 
substrate, the formation of each electrode layer in a pattern where part of the electrode 
layers overlap each other. The overlapping part of the electrode layers includes a 
display element section. The pattern is displayed by applying a voltage between the 
electrode layers, and the display panel, in which the first electrode layer, which is one 
of the electrode layers, is transparent, and has a dummy pattern that has one of the 
following structures: 

® A dummy pattern, which is made of the same material as the first electrode 
layer, and is placed in the same plane as the first electrode layer, so that it is 
electrically isolated from the first electrode layer; or 

® A dummy pattern, which is made of the same material as the second 
electrode layer, and is placed in the same plane as the second electrode layer, which is 
the other electrode layer, so that it is electrically isolated from the second electrode 
layer. 

[0021] The substrate can be transparent, and the first electrode layer can be 
an electrode layer formed on the substrate-side face of the display element layer. 

[0022] The substrate can be made of soda glass, and the first electrode layer 
can be made of ITO (Indium Tin Oxide). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] Figures 1(a) and 1(b) show the structure of an organic EL display 
panel in accordance with a first embodiment of the present invention, where Fig. 1(a) 
is a plan view of this display panel, and Fig. 1(b) is a cross-sectional view taken along 
plane A-A' of Fig. 1(a); 



Figure 2 shows the structure of an organic EL display panel in accordance with 
a second embodiment of the present invention, which corresponds to a view taken 
along plane A- A' of Fig. 1(a); 

Figs. 3(a)-3(c) show the structure of an organic EL display panel in accordance 
with a third embodiment of the present invention, where Fig. 3(a) is a plan view of the 
display panel, Fig. 3(b) is a cross-sectional view taken along plane B-B f of Fig. 3(a), 
and Fig. 3(c) is a cross-sectional view taken along plane C-C of Fig. 3(a); 

Figs. 4(a) and 4(b) show the structure of a conventional example of an organic 
EL display panel, where Fig. 4(a) is a plan view of this display panel, and Fig. 4(b) is 
a cross-sectional view taken along plane B-B' of Fig. 4(a). 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0024] Embodiments of the present invention are explained below. 

[0025] The structure of an organic EL display panel in accordance with a 
first embodiment of the present invention is explained hereafter, with reference to 
Figs. 1(a) and 1(b). Figure 1(a) is a plan view of this display panel, and Fig. 1(b) is a 
cross-sectional view taken along plane A- A' of Fig. 1(a). 

[0026] As shown in Fig. 1(b), the display panel includes a transparent 
substrate 10, a transparent anode layer (first electrode layer) 1 1, a dummy pattern 13, 
an organic light emitting layer 15 provided with a hole transporting layer etc., and a 
cathode layer 16 made of a metallic thin film. In Fig. 1(a), the organic light emitting 
layer 15 and the cathode layer 16 are omitted. 

[0027] The display panel is a display that displays digital figures, where 
seven elements (light emitting pattern) that includes a digital figure are made of 
organic EL elements. As shown in Fig. 1(a), the anode layer 1 1 is formed on the 
substrate 10 in a pattern corresponding to the seven elements which includes the light 
emitting pattern. Each element of the pattern of the anode layer 1 1 includes an 
element section 11a, which has the same shape as the element, and a wiring lib 
connected to it. 

[0028] On the part within the display area other than the anode layer 1 1 , the 
dummy pattern 13, that is made of the same material as the anode layer 1 1, is formed 
on the same plane as the anode layer 1 1 . The dummy pattern 13 is formed with the 
same thickness as the anode layer 1 1 . Also, the dummy pattern 13 is formed in a state 



isolated electrically from the anode layer 1 1 by providing a space 14 between the 
anode layer 1 1 and itself. 

[0029] The space 14 between the pattern-shape anode layer 1 1 and the 
dummy pattern 13 is formed by forming a thin film, that is made of a material forming 
an anode layer 1 1, on the substrate 10, and then performing photolithography and 
etching to the thin film. 

[0030] In the embodiment, a substrate made of soda glass, whose thickness 
is 0.7 mm and refractive index is about 1.5, is used as the substrate 10. As the 
material forming the anode layer 11, ITO, whose refractive index is 2.0, is used, where 
the thickness of the ITO thin film is made to be 150 nm, and the width of the space 14 
is made to be a size that is not visible to the naked eye (10 jam for example). 

[0031] The organic light emitting layer 1 5 is formed of a hole transporting 
layer made of N,N'-diphenyl-N,N'-dinaphthyl-l,r-bisphenyl-4,4 , diamine, and an 
electron transporting light emitting layer made of tris-(8-hydroxyquinoline) aluminum 
complex. The hole transporting layer and the electron transporting light emitting layer 
are formed with a thickness of 50 nm, making the thickness 100 nm as the organic 
light emitting layer 15. The cathode layer 16 is made of an alloy thin film with a 
composition of magnesium : silver =10:1, and the thickness is made to be 200 nm. 

[0032] The display panel is used by connecting each terminal of the cathode 
layer 1 1 (a portion of each wiring lib that lies outside the display area 12) and the 
terminal of the cathode layer 16 to each corresponding terminal of the driving circuit. 
Then, by operating the driving circuit, a voltage is applied between the anode terminal 
of the portion of the seven elements to be light emitting and the cathode terminal, 
thereby causing luminescence to occur in the electrified part of the organic light 
emitting layer 15, and a digital figure is displayed. 

[0033] For example, electrification is performed by grounding the cathode 
layer 16 and applying a positive DC voltage (6 V for example) to a specified element 
section 1 la of the anode layer 1 1 . Thus, radiated light can be seen, through the 
transparent substrate 10, from the organic light emitting layer 15, which exists 
between the electrified element section 1 la of the anode layer 1 1 and the cathode 
layer 16. 

[0034] In the organic EL panel of the embodiment, because the difference in 
refractive index between the substrate 10 and the anode layer 1 1 or the dummy 



pattern 13 is large, reflectivity on the interface between the substrate 10 and the anode 
layer 1 1 or the dummy pattern 13 is high, and when no luminescence occurs in the 
organic light emitting layer 15, light reflected on the interfaces occur uniformly in the 
whole display area 12. Therefore, when no luminescence occurs in the organic light 
emitting layer 15, the pattern of the anode layer 1 1 becomes barely visible. 

[0035] The structure of the organic EL display panel, which corresponds to 
the second embodiment of the present invention, is explained hereafter with reference 
to Fig. 2. The plan view of this organic EL display panel is the same as with Fig. 1(a), 
and Fig. 2 corresponds to a cross-sectional view taken along plane A-A' of Fig. 1(a). 
This organic EL display panel is only different from the organic EL display panel of 
the first embodiment in the configuration of the cathode layer (second electrode 
layer) 30. The cathode layer 30 is a transparent thin film formed thin enough for light 
to be transmitted. Therefore, as shown in Fig. 2, light generated in the organic light 
emitting layer 1 5 is not only radiated from the transparent substrate 10 side to the 
outside, but also radiated from the cathode layer 30 side to the outside. 

[0036] As the transparent cathode layer 30, © a thin film obtained by 
co-depositing magnesium (Mg) and silver (Ag), © a thin film obtained by 
co-depositing lithium (Li) and aluminum (Al), and <D a thin film (whose total 
thickness is 140 A or less for example) with a double-layer structure including the 
first cathode layer (light emitting layer side) made of a material with a small work 
function, and the second cathode layer with a larger work function than this layer, can 
be used, for example. Calcium (Ca) or magnesium (Mg) can be used as the raw 
material of the first cathode layer, and aluminum (Al), silver (Ag), and gold (Au) can 
be used as the raw material of the second cathode layer, for example. 

[0037] By using the organic EL display panel placed on an analog display of 
a watch (dial face and hands), both analog display of time by the analog display, and 
display of digital figures by the organic EL display panel, can be provided on the same 
plane. 

[0038] Referring to Figs. 3(a)-3(c), the structure of an organic EL display 
panel in accordance with a third embodiment of the present invention is explained. 
Figure 3(a) is a plan view of this display panel, Fig. 3(b) is a cross-sectional view 
taken along plane B-B' of Fig. 3(a), and Fig. 3(c) is a cross-sectional view taken along 
plane C-C of Fig. 3(a). 
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[0039] The display panel includes, as shown in Fig. 3(b) and Fig. 3(c), a 
transparent substrate 10, a transparent anode layer (first electrode layer) 1 1, a dummy 
pattern 13 placed in the same plane as the anode layer 1 1, an organic light emitting 
layer 15 provided with a hole transporting layer etc., a cathode layer (second electrode 
layer) 41 made of a metallic thin film, and a dummy pattern 43 placed in the same 
plane as the cathode layer 41. In Fig. 3(a), the organic light emitting layer 15 is 
omitted. 

[0040] The display panel is a display panel for a passive matrix type organic 
EL display, where the anode layer 1 1 is formed immediately on the substrate 10 as a 
column electrode in a stripe pattern, as shown in Fig. 4(a). The cathode layer 41 is 
formed on the organic light emitting layer 15 as a row electrode in a stripe pattern. On 
the overlapping portion of both of the electrode layers 1 1 and 41, light emitting 
sections (pixels) 5, made of organic EL elements, are formed. 

[0041] In the same plane as the anode layer 11, within the display area 12, 
between neighboring anode layers 1 1, a dummy pattern 13, made of the same material 
with the anode layer 1 1 , is formed with the same thickness as the anode layer 1 1 in a 
stripe pattern. 

[0042] In the same plane as the cathode layer 41 within the display area 12, 
between neighboring cathode layers 41, a dummy pattern 43, made of the same 
material with the cathode layer 41, is formed with the same thickness as the cathode 
layer 41 in a stripe pattern. 

[0043] A space 14 is provided between the anode layer 1 1 and the dummy 
pattern 13 with a specified width, by which the dummy pattern 13 is formed in a state 
isolated electrically from the anode layer 1 1 . Provided between the cathode layer 41 
and the dummy pattern 43 is a space 44 with a specified width, by which the dummy 
pattern 13 is formed in a state isolated electrically from the anode layer 11. 

[0044] The pattern-shape anode layer 1 1, the dummy pattern 13, and the 
space 14 between them are formed by forming a thin film made of a material forming 
the anode layer 1 1 on the substrate 10, and then performing photolithography and 
etching on the layer. The pattern-shape cathode layer 41, the dummy pattern 43, and 
the space 44 between them are formed by vapor coating with the cathode layer 
material through a mask covering the space 44 portion when forming a thin film made 
of a material forming the cathode layer 41 on the organic light emitting layer 15. 



[0045] The configuration of other aspects than the aspects described above 
are the same as the configuration of the first embodiment. 

[0046] Therefore, in the organic EL panel of this embodiment, because the 
difference in refractive index, between the substrate 10 and the anode layer 1 1 or the 
dummy pattern 13, is large, reflectivity on the interface, between the substrate 10 and 
the anode layer 1 1 or the dummy pattern 13, is high, and when no luminescence 
occurs in the organic light emitting layer 15, light reflection on the interfaces occurs 
uniformly in the entire display area 12. Also, when no luminescence occurs in the 
organic light emitting layer 15, light reflection on the interfaces, between the organic 
light emitting layer 15 and the cathode layer 41 or the dummy pattern 43, occurs 
uniformly in the entire display area 12. As a result, when no luminescence occurs in 
the organic light emitting layer 1 5, patterns of the anode layer 1 1 and the cathode 
layer 41 become barely visible. 

[0047] In this instance, if only the difference in refractive index, between the 
substrate 10 and the anode layer 1 1, is large, and light reflection on the interface, 
between the organic light emitting layer 15 and the cathode layer 41, is small, it can 
also be so configured that only the dummy pattern 13 on the anode layer 1 1 is 
provided, and the dummy pattern 43 of the cathode layer 41 is not provided. Also, if 
only the light reflection on the interface, between the organic light emitting layer 1 5 
and the cathode layer 41, is large, and the difference in refractive index, between the 
substrate 10 and the anode layer 1 1, is small, it can also be so configured that only the 
dummy pattern 43 of the cathode layer 41 is provided, and the dummy pattern 13 of 
the anode layer 1 1 is not provided. 

[0048] Also, an organic EL display panel having a structure of this 
embodiment, where the cathode layer 41 is transparent, is also included in the present 
invention. Moreover, the present invention can be applied to a display panel for an 
active matrix type organic EL display. 

[0049] Also, in the configuration of this embodiment, while a reflective 
substrate is transparent, and the first electrode layer is an electrode layer formed on the 
substrate-side face of the organic light emitting layer (display element layer), an 
organic EL device and display panel, having a configuration where the first electrode 
layer is formed on a face of the organic light emitting layer (display element layer) 
opposite from the substrate, is also included in the present invention. In this case, 
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while a transparent layer that seals is formed on the first electrode layer opposite from 
the substrate and light radiated from the transparent layer to the outside is observed, 
by installing a dummy pattern on the first electrode layer, if the difference in the 
refractive index, between the transparent layer and the first electrode layer, is large, 
even when no luminescence occurs in the organic light emitting layer, the pattern of 
the first electrode can be made to be barely visible, 

[0050] As explained above, in accordance with the organic EL device of the 
present invention, where no luminescence occurs in organic EL elements, the 
transparent electrode pattern can be barely visible. 

[0051] Also, in accordance with the display panel of the present invention, 
when the transparent electrode pattern is not electrified, the electrode pattern can be 
barely visible. 
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ABSTRACT OF THE DISCLOSURE 
The present invention provides an organic EL display device in which a transparent 
electrode pattern on the substrate is barely visible when no luminescence occurs in the 
organic EL elements. A transparent anode layer deposited on a transparent substrate is 
formed in a pattern which corresponds to a light emitting pattern. In the same plane with 
the anode layer within the display area, a dummy pattern is provided, such that it is 
electrically isolated from the anode layer. The dummy pattern is made of the same 
material and is formed with the same thickness as the anode layer. Thus, an interface 
between the transparent substrate, and a layer made of the anode layer material (the anode 
layer and the dummy pattern) is formed over the entire display area. When the organic 
EL elements are not light emitting, light reflection on the interface occurs uniformly over 
the entire display area. 
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Organic EL Device and Display Pane 



| ^ Field of the Invention" 



The present invention relates to an or^^jiieHEfrndl^piay provided 
with organic EL (electroluminescejaGeTelements as its display 
elementfr^and an organic EL deyi<5e and display panel containing a 
light fe^tfrce conftihl.imj nj^drganic EL elements (an organic EL panel, 
a liquid crystal panel, etc. provided with an organic light 
emitting layer, a liquid crystal layer, etc. as the display 
elements layer). 



Ba i tflTgraund ol the inventio n 



An organic EL element is a self-lum^ifescent element (o/ light 
emitting element) having a structjife where an organic/light 
emitting layer is placed betweeir a cathode and an anode. As an 
example of the structure of tKe organic EL element^; a thin film 
layered structure can be where a thin film (an anode layer) 

made of a transparent, conductive material, an oxganic light 
emitting layer made of one or more layers of organic thin films, 
and a metallic thin film (a cathode layer) aref sequentially 
deposited onto a transparent substrate. Dy-mekns-jaf the organic 
EL element of this structure, even with a low DC voltage of about 
5 V, it is possible to achieve a liminesc^ce^brlght^nough to be 
visible. 




5 to acnieve a lumxnescejice^bright^ 
r^ Si u Co) ( L <^ ^ 

is- a conventional example of an organic EL 



ii-spTay provided with such organic EL elements as its display 
^ elements. Figure 4 (a) is a plan view of the display panel 



-eompoomg this display, and Fig. 4 (b) is a cross-sectional 
view of the B-B' lino in ^Fig. 4 (a) 

As shown in Fig. 4 (b), this display panel conefSTflto j£&-a y 
transparent substrate 10, a transparent anode layer 11, an 
organic light emitting layer 15 equipped with a hole transporting 
layer etc., and a cathode layer 16 made of a metallic thin 
film. In Fig. 4 (a), the organic light emitting layer 15 and the 
cathode 16 are omitted. 



The display panel is a display that displays digital figures 
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and c«se*e^CTf- seven elements (light emitting pattern) ct 



<S±q. 





ligital figure and made of organic EL elements. As shown in 
Fig. 4 (a), the anode layer 11 is formed on the substrate J. 0 
in a pattern corresponding to the seven elements which 
the light emitting pattern. Each element in the pattern 
an ode layer_ £> ^-O^^r-S 

TTl eon sifltB 'tf r an element section 11a having the same shape as 
the element to which is connected wiring lib. The pattern 
is formed by photolithography and etching after an ITO thin 
film has been f ormed on t 

In an area that extendi a litrfo - outside of the display area 12 , 

on thej^ V * * ^ ~^;t^ 

<=STIBstrate 10 where the anode layer^fcl_^^ 
organic light emitting layer 1 5 /^?^ns£de^Ke same area -as the )S 
display area 12 on the organic light emitting layer 15, i c form e d 
th e cathode layer 16 . The area outside of the display area 12 is 
covered with the display device housing. 

The display panel is used by connecl^iflg each terminal (the 
portion of each wiring lib outside ^he display area 12) of the 
anode layer 11 and the terminal of the cathode layer 16 to the 
corresponding terminal of the driving circuit. Then f by 
operating the driving circuit, electric conduction is 
caused between the anode terminal of the part to be made light 
emitting among the seven elements and the cathode terminal, and 
luminescence occurs in the organic light emitting layer 15 of 
the electrified part, and one of digital figures ''0"~''Jtf" is 
displayed. 7 

Therefore, as shown in Fig. 4 (b), through the transparent 
substrate 10, radiated light can be seen from the organic light 
emitting layer l^between the electrified element section 11a of 
the anode laye^J/i and the cathode layer 16. 

Normally, in the organic EL display panel of the 
conventional structure described above, a substrate made of soda 
c gla ^jwhose^^ 

cfefractive index is about iU^-sis used as the transparent 
substrate 10, and ITO (IndiuscrTin Oxide; Indium oxide doped 
with tin oxide^whose refractive index is about 2.0t^s used as 
the transparen*tranode layer 11. If , in this way, the difference 
in the refractive index is large between the substrate 10 and the 
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anode layer 11, reflectivity on the interface between the substrate 
10 and the anode layer 11 becomes high, and a case can arise where 
the pattern of the anode layer 11 becomes visible, even when no 
luminescence is occurring in the organic^light emitting layer. 

The preset— i^ention^ ^jg ^ directed tewefrd juujt problems V-^A 

^ ^ wiLh Lhe pxiu* art technology^ and h** i i,- * il . J r ri l in f mul l i ng ^ * V 

P the transparent electrode patterns-bare ly visible when the - ' fW/z^e 
corresponding electrode pattern is not electrified in a display ^ 
o*> panel, such as an organic EL displky panel. 

Dxbolosme ul Lliu iu v mi Lien 



ru 
ill 

SI 



In order to solve the aforementioned problems, the present 
in vention provides an organic EL device 

"wheriT^ structuirj^ light emitting layer 

M*J betweenj^p 

< tlie electrode layej^is formed on a substrate, a first 
electrode lay^pwhich is one of electrode layer^is 
transparent, and the first electrode layer is ffSrmed in 
a pattern corresponding to the light emitting pattern , a©*- £He 
organic EL de vice is - charctuL uiiH ga^Wi ^ 

by havin g c a^uamy~pTattern placed in the same plane as the 
first electrode layer so that it is electrically isolated 
from the first electrode layer. 

The present invention provides an organic EL device 
where a layered structure having an organic light emitting layer 
betwe en ^ 

^^tfieelectrode layers is formed on a substrate, each 
electrode layer is formed in a pattern where part of the electrode 
la yers 

overlap each other, and the overlapping part of the two electrode 
layers i\m^v^5 



^ o omprio es Cight emitting sections made of organic EL elements* and- 
&rg^lH^EL dovioo io characterised in that 

£he first electrode lay er^ hich is one of the electrode layers-^ 

is trans parent-^nd has a^ummy pattern of fchfe fulluwii» 

<D aiid/ui <Z^ C ^ ^-%y+A- ^ 

® A dummy pattern placed in the same plane as the first 
electrode layer so that i^ is electrically isolated from the 
first electrode l^yer j & <r 



C! 
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® A dummy pattern placed in the same plane as the second 
electrode layep-yhich is the other electrode layer-^so that it 
is electrical^yisolated from the second electrocfelayer . 

invention rh n rartariaod - , \^ 

- in that ^fhe dummy pattei^ii^jEorified of the same 
material as the first electrode layer. \ 



Aloo lib Led db ail embodiment " 
pas ebbiiiL inventi o n is ctu ujgau 



fhe 



— ^>~p~- "EE 

he dummy pattern-placed in^bfie same plane as 
first electrd^^laye^iflsJformed of the sairfe material as the 
first electrode laye£^nd the dummy pa£€ern placed in the same 
plane as the second ( ^Cectrode layer formed of the same 
material as the second electrode layer. 



Also listed a^efii embodimont of the organic EL dovioo of tho 
present iny e rtiLiun iau on org a nic EL device whei e ^he dummy 
pattern J* formed within the liaht emittina area of the oi 



pattern Jdf formed within the light emitting area of the organic 
light emitting layer. i 

A - lco lipt^d as an ewbuUimuiiL of the ori : 



EL de 



game 

t- inven tio n- 4o an orga ni c EL dovioo whcr - a 




y± th e- 



he substrate 
transparent^ and the first electrode layer an 
electrode layer formed on the substrate-side face of the 
organic light emitting layer. 

W 

Also lj^iCLd as ah emb odiment, oi Lhu organic EL device of 
p r n,s < < nt — invention is a n organic EL dovico whore j£fie sub#€rate 
made of soda glasja^nd the first electrode layer :be made of 



ITO (Indium Tin Oxi<! 



A l s o listed ac an embodimont of the organic EL device ul Lim - 
p- r ese nt invention ib ail organic EL deviufc wheie * j£he second 
electrode layer^ormed on the opposite/face of the substrate 
of the organic light emitting layg£> « transparent. 

The present invention also provides a display panel where 
a layered structure^Jiaving a display element layer between the 
electrode layerjpisrf ormed on a substrate , a first electrode 
laye^pwhich is^pne of the electrode layers^ wtarofe^is 
traifkparent, £p/e first electrode laye^lxe^r^fbrmed in a 
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pattern corresponding to the light emitting pattern, and 
pattern is displayed by applying a voltage bet ween^ _ _ 
electrode layers, tb^-44^a y - paael ^^^"^^e of th e 
wj^hxir-tllg- dioplay area ^ dummy pattern^ wfe^ i^made of the 
same materianTThel irst electrode layer, and/placed in^the 
same plane as the first electrode layer so that it is 
electrically isolated from the first electrode layer. 

The present invention also provides a display panel where 
a layered structure-having a display elemerit layer between 
eliSrode Lyers^i^ormed on a substrate, the formation of each 
Sc'rot la^in^a pattefn^ere part of "^•^^352 
overlap each other, wfee^ein^e 7 overlapping^ °* J^ le ^"3 

displayed by applying a voltage between ihe-e^ectrode l^csyan* 
tne display P anL4n Ihich the first electrode layer , which is ^one 
of the SleJtrodPfayers, is transparent, and has a dummy pattern 

A dummy pattern^hJ^rlTmade of the same material as the first 
electrode Lye|^placed in the same plane as the first ^ectrode 
laye^so that <i%is electrically isolated from the first electrode 



© A dummy pattern^hich is made of the same material as tto 
second elecLode^e^ nd is placed in the saBe p^ as Jjj »~°^ 
electrode layer-.whic4^is the other electrode laye^so that it is 
electrically Elated from the second electrode T^yer . 

L iaL c d aa an e mb o diment of tho ^l^L ^^i^n^reni: 
invent ion iu -i clir m l Mi j i ' 1 substrate transparent^ 

and~the"f irst electee ^ STan electrode layer formed on the 
substrate-side face of the display element layer. U 

EA sLed a, an c m bBfl lftent 01 Ll iu di b play paiwl oi ^^^ L eoda 
i ^ L i u u i u a dln r ln r p mnar^e subst rate ±T made of soda 
glass^and the first electrode layer « made of ITO (Indium Tin 



Oxi<fe) . 

"Brief~Descript ion of the Drawings T--^^ cj*fi C<^'* 



Figures f igl m r rpl a i n i nq^the structure of an organic EL 

display panetTfc^^^ first embodiment of the 
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present invasion, where /(a) is a plan view o^rhis display 
panel, and /(b) is a cross-sectional view of - th e A-A' frine i 



Figure n f i g^rr^nrpl nyjifnrj the^tf^ructure of an organic EL 

display panel thaL uuij^ag> o udo to^thG second embodiment of the 
present invention, wh&6h corresponds to a crooo coctional view 



A-A' a 



Fi g ure 3 io a - 



_ _._ f iguxje *^^xplafinitfg the s£j?«TfEure of an organic EL 

display pan^i t Aax corrocrponda to tK e third embodiment of th^_ 
presen^^imvepttaon, where* (a) is a plan vi^^f^BEe^^ 
txs a cr< 



paneL< (b) 



cross-sectional view- 



B-B' 



and ^(c) is a cross-sectional view of— the C-C l*ft€r-rir (a)% 



ff3^ 

Figure fis a figure explaining the structure of 
conventional example of an organic EL displaj 
is a plan view of this display panel, and f(b) is 
sectional view o f th ^ o B-B' linp in (a). 



^ ^ ^ Cl. 

ibI, where t(a) 

a cross- 



Descr i pt i on of thp proforrod ombodimonto 



Embodiments of the present invention are explained below. 



The structure ot-ati organic EL display panel that 
c or resp u xids LO the - first embodiment of the presenj 



A\ J- ^ 



invention 
Figure 1 (a) 
(b) is a 



is explained hereafter, with reference to Fig*L 1\ 
is a plarij£ view of this display panel, and Fig. 1 
cross-sectional view of th e- A-A' lino in -^j^q. 1 (a). 

t eS*~j «f- ^U&l 

As shown in Fig. 1 (b), the display panel wubisLb -df a 
transparent substrate 10, a transparent anode layer (first 
electrode layer) 11, a dummy pattern 13, an organic light emitting 
layer 15 provided with a hole transporting layer etc., and a 
cathode layer 16 made of a metallic thin film. In Fig. 1 (f1Tp\ 
the organic light emitting layer 15 and the cathode layer 16 aTe 

omitted . . k , \ a m 

» i 

The display panel is a display that displays digital figures 



igital^xc 
ipris dCno* a 



where seven elements (light emitting pattern) comprising* 
figure are made of organic EL elements. As shown in Fig. 1 
(a), the anode layer 11 is formed on the substrate 10 in a 
pattern corresponding to the seven elements which compr^ocfr the 
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light emitting patj^rn. Ea£h element of the pattern of the anode 
layer 11 c?€«ie4fi*s«rf^^'^lement section lla^-which has the same 
shape as the element-sand a wiring lib connected to it. 

On the part within the display area other than the anode layer 11, 

the dummy pattern 13<*made of the same material as the 

anode layer ilT^-s formed on the same plane as the anode layer 

11. The dummy pattern 13 is formed with the same thickness 

as the anode layer 11. Also, the dummy pattern 13 is formed in 

a state isolated electrically from the anode layer 11 by providing 

a space 14 between the anode layer 11 and itself. ^ ^ 

The space 14 between^fche pattern-shape anode layer/al and the 
dummy pattern 13 informed by forming a thin film/made of a 
material composing an anode layer >^~^ n the substrate lOp^nd 
then performing photolithography ^twP'etching to the thifrlEilm. 

In the embodiment, a substrate made of soda/glas^yhose 
thickness is 0.7 mm and refractive index is aboutH:^ ^3 S used as 
the substrate 10. As the material co mpo si ng the airoSe 
layer 11, ITe^yhose refractive index is 2. < d^y.s used, where the 
thickness orthe ITO thin film is made to be 150 nm, and the 
width of the space 14 is made to be a size*not visible to the naked 
eye (10 pm for example). j> q 

- — s^ ri ^y 

The organic light emitting layer 15 i^ oompub^^_of^r"hole 
transpo rting ^> 

^ayer^made of N,N' -diphenyl-N,N' -dinaphthyl-1 , 1 ' -bis phenyl- 
4 , 4 ' diamin^ind an electron transporting light emitting layer made 
of tris-(fc<nydroxyquinoline) aluminum complex. The hole 
transporting layer and the electron transporting light emitting 
layer_£^r> 

careformed with a thickness of 50 nm, making the thickness 100 
nm as the organic light emitting layer 15. The cathode layer 16 

Cmadeof an alloy thin film with a composition of magnesium : 
silver = 10 : 1, and the thickness is made to be 200 nm. 

The display panel is used by connecting each terminal of the 
cathode layer 11 (a portion of each wiring lib that lies 
outside the display area 12) and the terminal of the cathode 
layer 16 to each corresponding terminal of the driving 
circuit. Then, by operating the driving circuit, a 
voltage is applied between the anode terminal of the portion 
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of the seven elements to be light emitting and the cathode terminal, 
thereb y causing t »- ^eewr> /~ 

"Tuminescence ^lifTthe electrified part of the organic 
light emitting layer 15, and a digital figure is displayed. 

For example, electrification is dorie foregrounding the cathode 
layer 16 and applying a positive -DC voltage (6 V for example) 
to a specified element section 11a of the anode layer 11. Thus, ' 
through the transparent substrate 10, can be seen radiated light 
from the organic light emitting layer L^which exists between the 
electrified element section 11a of the^anode layer 11 and the 
cathode layer 16. — v 

In the organic EL panel of the embodiment, becaus^/dixf erence 
in refractive index between the substrate 10 and the anode 
layer 11 or the dummy pattern 13 is large, reflectivity on the 
int^rfac£__£==> 

^Between the substrate 10 and the anode layer 11 or the dummy 
pattern 13 is high, and when no luminescence occurs in 
the organic light emitting layer 15, light reflected on the 
interfaces occur uniformly in the whole display area 12. 
Therefore, when no luminescence occurs in the organic 
light emitting layer 15, the pattern of the anode layer 11 becomes 
barely visible. 

The structure of the organic EL display panel, ^ 
c which corresponds to the second^j^ 

i 1S5Fo^ment^o¥^the present^Tii^ntiorrts explained hereaf teaf^Tyith 

reference to Fig. 2. The plan vifew of this organic EL 

display panel is the same as with Fig. 1 (a), and Fig. 2 ^ 

corresponds to a cross-sectional view ef> Llie A-A' lr ine lii Fig. 
1 (a). ^ ^ 

*TKXs organic EL display panel is /different from the organic EL 
display panel of the first embodiment^&ft^ in the 
configuration of the cathode layer (second electrode layer) 
30. The cathode layer 30 is a, transparent^ thin film 
formed thin enough for light Ao^v^n^i^/ Therefore, as shown 
in Fig. 2, light generated in xlie organic light emitting layer 15 

^not only radiated from the transparent substrate 10 side to 
the outside-^ut also radiated from the cathode layer 30 side 
to the outside. 

As the transparent cathode layer 30, ® a thin film 
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obtained by co-depositing magnesium (Mg) and/silver (Agn , ® a 
thin film obtained by co-depositing lithium (Li:) and alujaonum (Al) , 
and ® a thin film (whose total thickness Is 140 A or less for 
example) with a double-layer structure c onsisting o £ the first 
cathode layer (light emitting layer side) made of a material with 
a small work f unctioj^nd the second cathode layer with a larger 
work function than wris layerAcan be lict/od for example. Calcium 
(Ca) or magnesium (Mg) can kferused as the raw material of the first 
cathode layer, and aluminum (Al), silver (Ag), and gold (Au)^as ^ 
the raw material of the second cathode layer/Tjpr example. C ^T^J- 

By using the organic EL display panel placed on an analog 
display of a watch (dial face and hands), both analog display 
of time by the analog displa^pnd display of digital figures 
by the organic EL display panet\can be/Qe»e on tfife same plane. 

# Referring to Fig*, ^f, the structure of an organic EL display panel 

SI that -* CL.<^^r4*~<- / A^*L-^ *s*>*jj tf^-<- 

oorrespuudfcj LO Lhd HEhird embodiment of the present invention 
jjf is explained. Figure 3 (a) is a plan view of this'aisplay 
W panel, Fig. 3 (b) is a cross-sectional view the B-B' lints ^v^^ 
-m Fig. 3 (a), and Fig. 3 (c) is a cross-sectional view o f the * ^c?^ 
C-C l ine i n Fig. 3 (a). , fL^e* 

The display panel c omprise s , as shown in Fig. 3 (b) and 
Fig. 3 (c), a transparent substrate 10, a transparent anode 
layer (first electrode layer) 11, a dummy pattern 13 placed in 
the same plane as the anode layer 11, an organic light emitting 
layer 15 provided with a hole transporting layer etc., a 
cathode layer (second electrode layer) 41 made of a metallic 
thin film, and a dummy pattern 43 placed in the same plane as 
the cathode layer 41. In Fig. 3 (a^the organic light emitting 
layer 15 is omitted. CJ^^ 

The display panel is a display panel for a passive matrix type 
organic EL display, where the anode layer 11 is formed 
immediately on the substrate 10 as a column electrode in a 
stripe patternj^s shown in Fig. 4 (a). The cathode layer 41 
is formed on the organic light emitting layer 15 as a row electrode 
in a stripe pattern. On the overlapping portion of both of 
the electrode layers 11 and 41, light emitting sections (pixels) 



^Tmad 



^ made of organic EL elements-Tyre formed. 
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In the 'plane as the anode layer ll^ithin the display area 12, 
between neighboring anode layers xl, a dummy pattern l^^ade 
of the same material with the anode layer ll^Ls formed with 
the same thickness as the anode layer 11 in a stripe pattern. 

In the same plane as the cathode layer 41 within the display 
area 12, between neighboring cathode layers 41, a dummy 
pattern 43^ made of the same material with the cathode layer 41j 
is formeclf-^with the same thickness as the cathode layer 41 in sl 
stripe pattern. 

provided between the anode layer 11 and the dummy pattern 13 
±o a ^j-MJ'^ I A , with a specified width, by which the dummy 
pattern 13 is formed in a state isolated electrically from 
the anode layer 11. Provided between the cathode layer 41 
and the dummy pattern 43 is a space 44 with a specified 
width, by which the dummy pattern 13 is formed in a state 
isolated electrically from the anode layer 11. 

The pattern-shape anode layer id, the dummy pattern 13, and 
the space 14 between them ape formed by forming a thin film 
made of a material Q o mpocra g the anode layer 11 on the 
substrate lft-^and then performing photolithography and etching 
on the layetr: The pattern-shape cathode layer 41, the dummy 
pattern 43, and the space 44 between them are formed by vapor 
coating with the cathode layer material through a mask covering 
the^> 

Cspace 44 portion when forming a thin film made of a material 
rnmpor i i»g the cathode layer 41 on the organic light emitting layer 

Configuration of other ^than t hoce poi'iifes v -i-g — the same as the 
configuration of the first embodiment. 

Therefore, in the organic EL panel of this embodiment, because 
the difference in refractive indeac-feetween the substrate 10 
and the anode layer 11 or the duifnriy pattern I3r\is large, 
reflectivity on the interface^ between the substrate 10 and the 
anode layer 11 or the dummy < ~f>attern 13^4-S high, and when no 
luminescence occurs in the organic ligfet emitting layer 15, 
light reflection on the interfaces occij£^)mif ormly in the 
entire display area 12. Also, when no luminescence occurs in 
the organic light emitting layer 15, light reflection on the 
inter fac^sHj>etween the organic light emitting layer 15 and the 
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cathode layer 41 or the dummy pattern 43-vOccurs uniformly in 
the entire display area 12. As a resuttV when no luminescence 
occurs in the organic light emitting layer 15 , patterns of the anode 
layer 11 and the cathode layer 41 become barely visible. 

In this instance, if only the difference in refractive inde x^ 
between the substrate 10 and the anode layer lar^-^ncf^ 
light reflection on the interf ac^between the organic ITght 
emittinc - 



layer 15 and the cathode layer 41-^- s small, it can also be so 
configured that only the dummy pattern 13 on the anode layer 
11 is provided^and the dummy pattern 43 of the cathode layer 
41 is not prcfvlded. Also, if only the light reflection on the 
interf ac$~Jaetween the organic light emitting layer 15 and the 
cathode 4&yer 41->is larger^and the difference in refractive index^ 
between the substrate lCTand the anode layer small, it can 

also be so configured that only the dummy pattern 43 of the cathode 
layer 41 is provided-vand the dummy pattern 13 of the anode layer 
11 is not provide<£r^ 

Also, an organic EL display panel having a structure of this 
embodimenrtpjwhere the cathode layer 41 is trans par ent£-i^ 
also incWaed in the present invention. Moreover, tfee present 
invention can be applied to a display panel for an active 
matrix type organic EL display. 

Also, in the configuration of this embodiment, while a reflective 
substrate is trans parei^tpand the first electrode layer 
is an electrode layer formed on the substrate-side face of the 
organic light emitting layer (display element layer), an organic 
EL~* 

<^device and display pane^phaving a configuration where /the 
first electrode layer Is formed .on a f ape of the organic 
light emitting layer (display elementxfayer ) opposite from the 
substra^^pis also included in the pafesent invent^dn. In this 
case, while a transparent layer f-€Hr sealing informed on the 
first electrode layer opposite from th e^ubstrate and light 
radiated from the transparent layer to the outside is 
observed, by installing a dummy pattern on the first electrode 
layer, if the difference in the refractive indexppetween the 
transparent layer and the first electrode layeirffs large, even 
when no luminescence occurs in the organic lig^^emitting layer, 
the pattern of the first electrode can be made ,,barel\y visible. 
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As explained above , fe^ the organic EL device of the present 
invention, where no luminescence occurs in organic EL 
elements, the transparent electrode pattern can be barely visible 

Also, by the display panel of the present invention, when the 
transparent electrode pattern is not electrified, the 
electrode pattern can be barely visible. 
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